The increased focus on antibody-based therapeutics is driving a need for a faster, more robust alternative to ELISAs. Homogenous or 'mix-and-read' assays-popularized as FMAT ® assays-overcome problems with automating ELISAs, particularly cell-based methods. TTP LabTech's Mirrorball ® offers equivalent data with minimal change to existing assay protocols.
The study of antibodies has been a major focal point in biology and medicine for over 20 years. Since 2000 the therapeutic market for monoclonal antibodies (mABs) has grown exponentially, and they now have a major role in the treatment of a variety of disease states, including cancer and autoimmune diseases. mABs are routinely generated by hybridoma cell lines that secrete specific antibodies into the growth media; the rapid screening of these hybridoma supernatants for antibodies is central to efficient mAB generation.
Traditionally, the enzyme-linked immunosorbent assay (ELISA) was used for antibody screening. However, this tedious and timeconsuming technique lacks the necessary sensitivity to be able to reliably and reproducibly detect low-abundance cell-surface proteins.
Homogeneous mix-and-read assays overcome these problems. All of the assay components are added sequentially to one well, and analysis is performed once equilibrium has been reached. Because of their simplicity, mix-and-read assays are ideally suited to automation, although very few instruments have the sufficient sensitivity to analyze them. With increased interest in antibodies as therapeutics, there is an even greater demand for an instrument that has the necessary functionality and sensitivity to perform these assays.
Mirrorball ® configuration
Mirrorball ® is a unique laser-scanning fluorescence microplate cytometer that has been developed to facilitate antibody discovery.
This system incorporates proprietary high-performance, low-loss optics that allow it to perform high-sensitivity mix-and-read assays for applications such as hybridoma screening. Unlike other microplate cytometers, Mirrorball offers simultaneous laser scanning, a capability that results in higher-throughput, single-pass scanning. This system also has an independent scatter channel, which permits label-free detection. This article was submitted to Nature Methods by a commercial organization and has not been peer reviewed. Nature Methods takes no responsibility for the accuracy or otherwise of the information provided. channels of fluorescence data for improved sensitivity in multiplexed assays. The utility of this functionality is illustrated in Figure 1 . Using fluorescence, bead detection is very limited at levels below 20 pM, whereas the laser-scatter channel is able to detect all the beads in the sample, demonstrating how this channel can improve assay sensitivity significantly. Further improvements come from data normalization to bead count and reduction of false negatives from wells with reduced bead count.
Simultaneous laser scanning
Mirrorball is the first microplate cytometer to offer simultaneous scanning with multiple lasers. This is highly beneficial for mix-andread assays, as it allows direct correlation of data across lasers, which permits superior multiplexing. (Fig. 2) , and they demonstrate that the cell count was reasonably stable across the concentration range of the antibody. The anti-EGFR antibody-binding sensitivity was <5 ng/ml. 
Bead-based assays

Summary
Mirrorball is ideally suited to mix-and-read assays for the discovery of antibodies. Independent object recognition means that the user can be confident that false negatives are no longer a problem, and simultaneous scanning allows superior multiplexing for highthroughput, robust data generation. The versatility of this instrument provides cell-based assays that can be performed on live or dead cells, in adherent or suspension cultures. The ability to perform bead-based assays permits the detection of soluble antigens with high sensitivity. 
